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[S^AHU] 



20 S 29,000 §! 

1 S 1,000 Si 

0 2 OS! 
OS OS! 
30,000 m 

1. fi2f/H-9A||AH(Ee)_1S 
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1020030009112 ^^j-: 2004/1/3 

°fl ^ 3-2-3., ^Hfl ^#eflM ^lol W.7H ^(CPW)^ ^ ^o]^ ^ ^ S o} s- 

°1 cfl^r^l #4^}:n. Ji^r4 Cfl^^-S ^^71 nfl.g-ofl ^-^o) o]^o_ ^^o] ol 

44: ^dS ^4 <344; #7] ^ -id 3. <3^4 ^ 

21 o]^ 7^-fr ^JL 7] ^4 ^ #3-4; #4 ^4 <^ <* ^-ofl tfl^J 

*gEfl4 3 ^ ^4; ^>7l ^-<a ^4 ^ 4*ltt «4 nH^L^ ^ClsL 4 

+ 44^ S-l-4 -§-^tb ^4 ^3- 3Lo] «fl^7j s 

SM^Hs. 9? 4» 4^ ^-Hfl7l* *fl44 -g-0144 tfl^i 

4 ^ 4^ 4-§-— 44 441- u o v 44^. A2z7\ -g-o]^ £ s. 4^5: s.^^- o-4*>- 

[4X51] 

£ 4 
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i£H MH = ^ ia^eflui J±7M i= * oif oi-g.^ ^ «. ti fl7l ^{PHOTONIC 
BAND GAP C0PLANAR WAVEGUIDE AND MANUFACTURING METHOD THEREOF} 

£2^ ^5fl 1£H »J1^^(PBG) Sl-sflM ?llolti.7>ol = (CPW)^ ^S. 

£4^r ^ PBG CPW^ ^S. 
£5^ ^ PBG CPW^ tq-o]<^zL^. 

5L7^ ^ PBG ^-g-*V 3-g-s}*l aU} 7^ q-E} 

-£8-B- «]^<5J ^fl^ ^ ^-«fl7lS] 71^- 

£9^ ^ PBG CPW7f ^-g-^ 1:3 ul-g-U ^-Hfl 7 l^ 

£10a tfl^l 5L10efe ^ PBG CPW^ Ji<y ^ 

£.ll£r -g- ^ PBG CPW7> ^-g-sl ul^-<a ^-wfl7l^ ^#5L. 

£12^7 ^ PBG CPW7> ^-g-^ ^-tifl7l^ ^Tjl ^ 
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1020030009112 <Qx}: 2004/1/3 

10: ^#HflM ^o]«.7>o]s.( CPW ) 11: oj^rf 
12: %^^r 13: a]^^. 
14: ^}JL^<4 ^xl^V 7]€{ 15: 7]# 
16: 3*1 17: 7)% 

18: 7^ 20: wJl^CPBG) CPW 

21: * 22: ^ 

23: 31: 7)& 

32: t^J-^I 33: 

34: 

i£H -Sl-eflM ^o]y.7>ol^ 0)1- oj-g-^ «-hi] 7 i ^ wj-^ 

°fl ^tb ^-^-S I£H wfl^^ (Photonic Band Gap, ^1*> PBGB} ^)^r ^-g-*H ^-8: ^ 

^ ^^-fr S^eflM *IM H7H j=( Cop lanar Waveguide, ^>1*> CPWe} ^)9] 

-ids* Xi^, 7pJ- #JltV ^f**V ^ sjt-cf sfl# 
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1020030009112 #^ Qt-}: 2004/1/3 

SLS. *}^ ^ &o) #5.2} tMl ^ #&o] °l7>s)^ #3, *> 

<25> 5. l*. ^tiV^o] C PW^ ^S, 7># ^aV^^I M-^t}. 7^o] 

^ # (11) OS <?]7>^ A]^7> *1Jl ^5.(13)5+ 3*1(16) ^M^l ^-^(14)* ^-sfl ^7]1S|- X} 
311- t^#(12)JL5. ^i^i}. 

<26> ojofl «^ Aljr ^(13)34- *}S<2}- 3*1 Aj-o] ^ 7] 5} (14), 

7l#(17)£l ^^1(15) ZL5]JL 7l^r(17)^ -^-^i^l ^«flAi f^H 71^(17)^1 -fi- 

^-f ^ ^7>.<y7l-£l^ ^S7> ^ofl S}«fl ^ ^ ^On S ^ ^ ^ o] cf . 

<27> c^)s. o>^= 625/ai 12.9^ -&-*i^8: GaAs $H i32^-(ohm) °1^ 

^ ^ ^^^^1- ^ CPW# ^frl-Jl*} *lcfTg ( 7><i) 7lsl(18)7> 240/zmS. Jl^nfJL 

t}. 1M1 7Hr<5}£^ ^S^l ^-o] ^ji, fe-g- s.^ oi^o,^^ ^ C p W7] . ^ 

<28> ^l^-oii sol A o v 7l CPW°11 MB ^.7^ (peg)* 3-g-*l pbg CPW ^27} alM^u! o^cf. 

<29> PBG^ ^*}2}-°l ^1^^- <^oJ-s>Jl ^1^5]^ Ojjr]^^^. <^AKg- 7 ) ^ <*j iJ-g; 

PBG ^S2l ^J3L -g-§-^-0>^ ^13.3. il^ ^Eflo] o> El | l 4 ) ^^1 7 | ZL^Jl ^E^ol 

^ CPW ^Efl^^ zLcf^l ^ol AV-g-sq^ ^cf. s>*ln>, ^e^l CPW ^^ai 3*1 
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1020030009112 #^ <Qt.}: 2004/1/3 

- <EH1 ^« 0 >^^ ^-i-(holes)^- ^-8: ^1^1*1 PBG CPW ^27[ ^H^&t}. o] - 

7]^<y 31^3 « (holes) 4 ^ LC^7f2]^^ JL^€ 4 s 5dA^, s.^ ^sj-^ 

<30> £ 2^ ^5fl PBG CPW^ ^2:1- £Al*V ^JO S| ^ A^o] ^ t^j ^71^^.5- 5}-^- 

cfl^i *hv^ o]*]^ 1- ^ ^4. 

<31> ^71^4 ^ ^2:5] CPW^ ^ ^^l" ^7l^*H ^ Ajj-o] ^ 7}-^ 71) ^ ^ «| 

<32> A> 7 | 2f ^ ^JeL PBG1- ^-g-*l CPWM" ^^T^^Ct 1°1 ^ ?J-^)CPW^ 

^o] ^ -S.fi ^-g-*>7l <^T}. ^ 3J C.^1 ti^ 

H ^-Hfl7l (Unequal Wilkinson Power Divider HI ^}-§-^>7l <>i^cf. 2E*h ^> 

^ ^ ^S7> ^Jl*V <?VEfll4 ^ ^E-l^S A>-g-5]7l 

[^o] ol=j77> t}^ 7) ^] 
<33> ^ 7 }tr ^ ^#2fl^i ^l^ti-7l-OlH.(CPW)^ ^ ^ Aj 

7 ^°1 5U£l=r. Stir, ^2fl ^3 ^Wfl7)^r .IL^SMH 3- ^ ^ 

iL^]-7l nfl^-ofl ^ ^ S7 > 4^5]7l *H*r°l o^-g. g^o] o^t}. 

<34> ^7)2}- 7fl^^ «J1 ;E. ^ ( PBG ) CP\H ^ -g- 
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1020030009112 %^ ^*}: 2004/1/3 
^ ^ ^] 

<35> a o V 7 1^ B.q±. ^^7}^]^ 7 ]^- ^-ofl ^ ^ cgcrf^; 

71 ^^1 ^oHl ^€ cfl^i *§Efl^ ^« 0 >^ ^-71 ^ ^1 ^ ^oHl ^ y o V 

^ #1-^ *>^Ji^r t^AS ^ X^Rr 3 

<36> ^-71 ^ ^ ^ ^Hl n>^^ ^o) ^Lo) ^ ^^S. 

<37> 7]^ ^Vofl ^1 ilSell^AH ufl^-i: *«fl i4°lH-§- * ^V 7l ^] 
=l ^1 2i£efl^^s sfl^o.^. 1-=^^- ^^sj-cr] ££ u yfl^-g- ^-g-t!- s#ellM ^] 

oly.7>o]= ^ « W fl7l sflBl-g- ^*Rr #7jl <4; ^-71 *§^£ #J=#ofl <^*fl #7l 

<38> AJ-71 «H^^# ^-§-*V ^o]ti_ 7 >olj=L^- cf^o) PgHj-^ 7) ^£ #3. ^ 
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#^ 0 4*\- 2004/1/3 



A oM tLVA> Tfl^ t}-<^ dBolCf. 



^5 2.5//m°H a}^ ^^^34.0] 7l5]7> 150//m<el CPW2] S-Aj °J 31)15}^ 

£r 132-g-oj^, o]^ a o v 7 ] Aloil -2.4dBS 7]}# Sl^^l^-. 132^ 1:3 

a)^"^ ^-«fl 7) (Unequal Wilkinson Power Divider)* ^Tfl ^ ^fl^- ^ nfl 

i 

g_ ^ofl^ *n<£*}^ pgb ^014. 

^*H°1Hfe- lO^rn^ ^ 7>^lfe 7flA]si pbg CPW ^it ol-g-^-cf 

. ^ ^^^1 ^-^o]i nv^s Aj S io. 10jCffllS 5L$a]%x]*V ja.^ ^5]oi>i^ 132-g-^l 



<42> 
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<46> £ ^oflA-l ^ol-s>J7^> ^ #7l <a^-*V H>Sq- ^-O] Ajj^ 3.^ ^^Ol -g- 

3.7] 3. ZL^l-JL, 7fl^^[ PBG ^2£] ^-g-# ^-Sfl ^ 0 J^^^1- §7}a1?J PBG CPW £ 

<47> a^ofl ^o>5lJl oli^ PBG CPW ^Si(S. 2#S)^ CPW #4^5.^ 3*1 *cHl ^7]^9l 

^^9\ *(hole)^§: tfl^S] #3)^* %^o v /.l^lJIL*} *H<££] ZL 

7fl*}€ PBG CPW ^fl^tf. 
<48> £ 4 ^ £ 5^ ^ ^ PBG CPW ^ ^Hl^l 7H^^^1 M-B}-^ 3Ht|-. 2 ofl 

^efl^ PBG CPWSj-fe A 0 Vo l 7}*H , <^7H^r ^^J-Jl*} ^ «-«-o] cfen^. 

<49> H>S]- o.^^l 7^ A oHl^ ^IS. <3<3(23)°1 ^. 7 | 

^ ^^(23)4 71511- ^F-Jl 71 S-Sl ^ ^S7f ^ *1 i5}51 °> 

Cf. ^HHM #7] 10/^1014. ZLBlJl, ^71 ^^1 ^(23) #°fl tfl^ 

^Efl^ ^°o v <§ «(21)°1 47fl fl*l*>^, ^ ^a\] 27fls] ^^t§ « 

(2i) o} n}^^ =^0.3. ^ y o V ^ «(21)-4 *>M-^ ^^fe «-#(22)°l ^^1*>J1 
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1020030009112 %^ 2004/1/3 

<50> AV 7] 47flSl cfl^lE|^ ^Vtg t-#(21)^ #*(22)°fl <^7l£l^, Aj^o] ji.^ 

ojsjo}^ aJs. 3.4 *j-*H 7^=} PBG cf-s. ^7}) ^eHl^-M o]*fl ^^^cf. 

oJ 7 H a>-§-£]^ ^ sj-^lE^ *1-(21)^ 37l(a>fe), #*(22)S] ^-(Ws)^ zjo] 

(Is), ^(22)1: ^ 7]a](dsr)ol4. ojs. CpW o] jpj oi^o^-i- ?] 7 1 

^-SL xq-HHl^ ^(22)^ ^(Ws)^ #^(22)# #4 7]E](dsr)7} £cf. o^o] 

< 5 i> £ 44 51- -S-*fl <£ ^ $i^-ol A oM «-(22)2] ^(Ws)4 ^tb #^-(22)1- ^ 

7lE|(dsr)^ ^ ttj-s} ^^lTfl S^. 

<52> £ 6^ #7] ^-g^ ^(Ws)*}- 7^&l(dsr)°fl ^tV -ids ^'EHl 

°1 ^(Ws)4 #4 7i&Kdsr)7> #^4^ ^>741^7> §7>*>^(-dBol2.^) ( o] 

^ ^ ^4 ^ °J^^^7> ^7>^cf^ ^d] 7 > £cf. o} 7 M ^ ^(Ws)^ 50/an, 

#4 7^El(dsr)^ 100/zm^I ^-f «>a> Tfl^s] #o] -2.4dB7> 5^, °lnflo} ^ 

132-g-ojcf. ^, a. c^l ofl ^ ^ °j2l^i(i32-g-)o11 cfl*IH a*m^Q ^ S- 

(Ws)4 TleHdsr)^ ^ 50jt/m, 100/mi°ltf. 

(Ws) ^ 7l&l(dsr)« 7fl>d€ PBG 3-§-*}fe iL#«- ^ ^Tfl ^ 
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1020030009112 2004/1/3 

<55> ^ t^^l^i ^SHr 7fl*]£ PBG ^-f 5}^ ^^9] m. 

<56> 5L 7^- ^ afl^sKf 7 fl>«d€ PBG fit ^ 3^ ^-g-fV ^^1- 

HlI&SH uj-Efufl £AltV a>Sf ^o] 7 fl^ PBG f2f ^ °J 

s^^tt 104-g-o] 132-g-iLtJ- 28-g-ol ^cf. o] a>A> Tfl^ -4dB <>1^7> ^ 

<57> ^*fl ^ ^3. 7}^!^^ ^ °j2m^7}- ^ PBG CPW* ^ SlTfl 

<58> £ go. Hl^-cy ^ ^-tifl7l^) 7]^r S\S.S.3.*\ , ^ ^-0] iHlS. 

^ lB2Sf S.^.3°-3. ^tiHslZL, ^- tifl si u]#-g- V £l2¥T 5. 

^Sl^cf. 

<59> A^ol ^ 9j3tlDl^l-(Z02 ( Z0 3 )* f^7l #n T^-^-O) A>-g-^cf. 



<60> 



Zo 3 =Zo 



<61> Z 02 =Ar 2 *Zo 3 



<62> 1;+ 1 



^o 1 " 0 ! 1 }. °J ^HlS^I, PBG CPW1- cl-g-^>«^ 1:3 Wl^-oj ^ a-yfly] 
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<64> 



» ^^*>£^- c$7]x] s.^ U^^-t Zo 2 , Zo 3 ^ 4^ 44-S-, 132-g-o)^ , 

i 9^ ^ PBG CPW» °]-§-*V ^ ^-yfl7l^ ^2;<=>1^. 

# 12.92} 625//m^ ^fl* GaAs 7)^# o] -§-*}cg jv, s.^ oi^oj^ 44 -g-^ <£ 7 1 ^*fl ^ 

3.2] s.^- 136/mi n£\JL #3.$}- ^*}°] 7]^\^ 52//ml- Q9X°-^ , ^ 132^ ^ 

< 65 > R2Sf R3^ vilH^ ^bH^-I- ol-g-sfl ^ ^is\7] x /4 

50-S-^.S. cfl^l^cf. EM ol-g-*y^ ^jzf^ ^sj-^ tfl 

^ 3.5 GHz - 5.5 GHz -0.7dB, «U> ^ -15dB ZLBjjl ^- 7fl£] 2^ 

-20dBol4. zl^ji 1e 2 2} iS3^sl wife 1 cfl 3^1 cf. oje^ ^fe pbg 

CPW^ El-^-i- H^c}-. 

7fl<*d^l PBG CPW» #71 1:3 €^ ^ ^-«fl7l^ tq*}<y ^eMe^ 

1- J±«*l 3Mi}. 



<66> 



<67> 





Zo 


2o2 


2o3 


R2 


R3 


«(-§-) 


50 


132 


44 


87 


29 


CPW ^(jum) 


110 


10+PBG 


136 


166 


58 



<68> 



<69> 



A o v 7l 1:3 €7J^ 33 ^Hfl7l» 

£ 10a vfl^l lOefe 1:3 #3 ^-Hfl7l^ ^ S.*)^ ^rG^S.*] 



<70> 



£ 10a°fl «V^- tk°] 625/ztn ¥^ GaAs 71^(31) 1IS«H^1±B 

3fl€(PRl)# ^^W. ^7) <8^*Mfl^ 5Jolcf. 
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<71> ZL Cf^-, £ lOb^l S*lt>: W>Sf ^-o] li£E|7|±E 3flBl(PRl) 

(Ni chrome) (32)* ^*r4. 

<72> Zl 4^", £ lOc^l £*ltr ^O] Aj- 7 j ^] ISJg.gfl^E 3flBl(pRl) 

(32)* ^Sl-Ji # 7 ] ll£e1]^li£ 3flB}(PRl)* t^s)-^ ^7} A HSel]xl±B sfl€ 
(PR1H1 $\n — *4 ^-^1^ M-^>l3l-(32)ol #fM5>o} *| * 0 >-g- ^^n}-. 
< 73 > zi cf^-, £ lOd^l 5^1 tr v}Q ^7} ^ *H3<i Au/Ti a) ^^(33)-!- fg^ 

s>j7 ; n. ^o\) x\] 2££eil^liS 3flB}(PR2)* * av 7 ] ^ 2 ££5^1±h ^ (PR2H1 

^«fl f2tt °l-g-*r^ = Al^#(33)^] Au(34)» ^tB}. ^7} * 

c ^^oi] o)f$\ ^ sfl^oj ^^^rf. 

<74> zl 4^-, £ 10e<Hl £Al*l H>^ ^-O] A o V 7 ] ^1 21£Efl7|AE ifl^(PR2)l- ^Tl^l-iL, =L 

sL°}f$\ -eivt ^#(33)* ^ ^71^. 
<75> Aj-71^ ^-o. a o Vtfo S Au ^-gr ^ 3/zm ^7}- ^Cf. 

<76> £ no. aV 7 i E 10 o] ^ -f-sfl EA]^ *flS^ 1:3 til^oj <g 7 J^ 

€3 §Wfl7l^ ^#£o|cf. CPW^l SI ^7i§l-7l^sfl z^ofl <%o)o] ^is}<%r±. 

<77> *3*fl ^-afl7l^ ^.g- 5L 12*11 JE^S}^. ^7^, Al^-eflol^ 

<78> ^] ^-§- o)zy*] ^s^JEL A>o] hp 8510 c aJlEi vil^o^ o^^o^l- ol-g-^o. 



<79> 





*|-iiHI°l4t ^4 




Aj-oi ^^(insertion loss) 


-0.7dB 


-0.7dB | 


£^ (Return loss) 


-15dB 


-15dB 


^1^ «1 (Power ratio) 


1:3 


1:2.7 


3 el £.( Isolation) 


W -20dB 


^■g- -20dB 



21-14 



1020030009112 %^ <£t.\: 2004/1/3 

< 80 > ^, o|l^ w>S+ ^ M-^A^, £^-4 tiVA> ^ 

-0.7dB, -15dB°H, #3 ^€ 33*]^ l:2.7olcf . IHt ^ 3 

-20dB5. ^H3# iL°l^S ^-g-tb ^ a] ^] ^l^-ol 

-§-°l$ 33 ^ ZLiMJL °m ^d\] iflAj * 7HJL 5a°-°S 

<81> SfV, °m 7>^5>£^- $ ■& ^ PBG CPW^ S^r ^E-j ^ JL^ oJb) 
^ ^ Si**. 

^-tifl7l ^2: « 0 >^^ 7fl^j^ i£H MB =^1 (PBG) CP\H 3-§-*H <^^ofl 47fl^| cfl 

^^1^ tifl^l^Jl ^^^9] 3.3]. Sft*]* 7^0 S ^ ol^ol^ ^Cn] 

§M €- CPW1- ^ 9X^r JL^7> 5a^, o]^- ^ej £-yfl 7 Hl *]-§-*H ^ ^3 A]--g-0_ 

47> 91^-. 



21-15 



1020030009112 H*}: 2004/1/3 

11 

7\% #<Hl #3- 3*1 #7l 3*1 o) o)Zl 7] 

5]* Sf-Jl ^#^1 71 *i*j£ 3-°} ^ ^dSfif; #71 3*1 -S-ofl ^€ tlRl ^Eflo) ^oj- 

^ #1-4; #7l #ofl ^w o V^ 1-1- o] nj-^ti^ #^O.S. ^^1*1: 

#1-4 ^4 i^Rr *Rr XJe.H «H^^ s^sflui 

2] 

*fl #7l 71 >£*M ^ ^d^.^1 $.0]$. 3_ 7 ]S_ ^^51^ ^ 
[3^* 3] 

1%H1 9X°1*], #71 ^ A^o} til-AV Tfl^ ^Ol Ji- 

# ^^l^^^l cfl-§-^ 53* ^ *Kr S#sflM ^ola. 7 >ol^.. 

4] 

^1 1%H] sa^i, #71 -g-H 3*1 ^ #<Hl 31*1*!- n>^ji^ ^§ ^-o) ^ej^ ^ 

Si #ol #^^.3. jl^ ^sm^&ol 5l* 1£H ^= 7 ^ ^#2flM 

?llolti.7>olc 

5] 

4# #°fl 15L£efl*l^H 3flli* *tsfl 4°l£i# 4^1#* ^#*V ^ #71 lis. 
efl*l^B 3flH* ^lT^Kr ^7114; #71 *g#^ #^- *}^ofl Al^^- ^^Jl, # 
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7>°1^ ^ ^-tifl7l 3flEi^ ^<5Rr ^Tflsq-; aV 7 ) S]^ = #7) ^JEL 

6] 

*ll 5%H1 SZ<H>H, A oM i£H MH^# 3 -8- 3b ^oia. 7 >o]jc- 
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IS- 4] 




I 1 I 1 I ' 1 ' 1 ■ 1 1 

2.40 2.42 2.44 2.46 2.48 2.50 2.52 

HMKWI4><dB) 
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[51 7] 

-2- 



lJ -4- 



132 

1 i 


ohm w 






L 


PBG CPW q?i 












•- --,--t 104 


ohm 


PBG CPW 





3.5 



[£ 8] 



4.5 5 
^IU^(GHz) 



5§2 



5.5 




■Zo*K 



R3=Za/K 



[£ 9] 



1:3 dl^iJ 2^ SHIM (PBG 2») 



Z03 




Z02 

PBG CPW 



rT 



R3 



[£ 10a] 







— PR1 




— 31 


10b] 




— 32 










— PR1 




— 31 
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[i 10c] 



32 
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